








































































































































































































































































  Wireless Local Area Networks (WLANs) are the link of two or more computers or 
wireless devices, which enable the wireless communication between those devices in a limited area such 
as in the building or the habitation. The connection or communication between users and network is 
accomplished through an access point in which access points communicate to each other using cables.  
This causes an expense and somehow introduces difficulty in accessibility for some areas. Therefore, the 
idea of exploiting radio signal instead of cables has been recently proposed, so called Wireless Mesh 
Networks (WMNs). Currently, there is a delay for development of IEEE802.11 standard to be compatible 
with WMNs resulting suspension of its implementation. However, one important problem of WMNs is co-
channel interference from neighbor routers. One reason of this impairment is that the antennas at routers 
radiate omni-directionally. Therefore, this research proposes a low profile switched beam antennas 
capable of null steering for WMNs. The antenna array is employed at the router arranged in 2×2-lattice. 
The beamforming network and null locator can be fabricated on printed-circuit board. This makes the 
system low of cost and complexity. Moreover, the proposed beamformer can simultaneously produce 4 
beam patterns. In addition, null steering network included in the beamformer is able to produce 3 nulls in 
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                                                                dd Ay =2       (2.9) 
 
                                                                 ii Ay =2        (2.10) 
  
                                                                
dj
dd eAy
θ=1      (2.11) 
 
                                                                
ij
ii eAy
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    )(2222 idid AAwyyy +=+=       (2.13) 
 





θθ +=+= 1111    (2.14) 
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 1 2 3 4 
5 0 o  -45 o  -90 o  -135 o  104.5 o  -45 o  
6 -90 o  45 o  -180 o  -45 o  41.4 o  135 o  
7 -45 o  -180 o  45 o  -90 o  138.6 o  -135 o  
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 '$&" (dB) 
S11 -10.06 S55 -14.67 
S22 -15.30 S66 -10.48 
S33 -9.582 S77 -10.02 
S44 -14.28 S88 -14.35 
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S21 -6.57 S65 -6.479 
S31 -16.86 S75 -17.32 
S41 -14.44 S85 -14.20 
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S51 -14.36 S71 -10.22 
S52 -14.49 S72 -14.13 
S53 -8.30 S73 -22.50 
S54 -8.90 S74 -8.42 
S61 -23.56 S81 -8.23 
S62 -8.32 S82 -8.81 
S63 -10.21 S83 -14.41 
S64 -14.44 S84 -14.32 
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5 -39.45 -84.31 -94.44 -152.25 
6 -84.71 -137.84 7.58 -95.07 
7 -94.42 3.14 -136.86 -85.17 
































 #(*("*  
 4.4.1 ก	 
2 .3ก	ก
 
  $  ก    ( "*!     uก  ก!    "    # $% " &  ( ) * 	+ #*   2.7 
	+#*$!ก$!

  +)uv	*ก!"#$%"& 
8"	*ก (2.21) o (2.27) '"&)uL'#กก!"#$%"& 8"ก!"
    # !    + ก  4          45˚  135˚  225˚   315˚ 	 ก  $!   
 
 +  
$$กกก!"#+KKJ*ก#* 45˚ ก!"	*#










&)กI'+	*uกก!"#$%"& 8"*)  

 



































#$%"& I("*""+&) 4.23  

&)กI'+	#+KKJ
* ก  #*   d   45˚   #+KK J ก" i  ก$ ก   135˚ 
225˚  315˚!"+
 +$ก+$!ก)#+KKJ*ก#*
)5 135˚ #+KKJก"$ก 45˚  225˚  315˚  I("*
""+&) 4.24 	!"ก+กX!ก)#+KKJ*ก#*
)5 225˚ #+KKJก"$ก 45˚  135˚  315˚ )
#+KKJ*ก#*)5 315˚ #+KKJก"$ก 45˚  135˚
 225˚ $("*

&)กI'+"+&) 4.25  4.26 !"+
  
 

































































 135˚ +KKJก"$ก 45˚  225˚  315˚ 
 



































































 315˚ +KKJก"$ก 45˚  135˚  225˚ 
 





















 $ก+#* 4.4.1 ("*!ก'&$*uก	*	กก!"#$%"&
+!	*("*$ "++$("*!ก  +)uv	*ก!"#$%"
&("*$กก  (2.27)   4.3 " +)uv#กก!"# 
$%"&("*$กก$!I  *ก+! +ก()+#+KKJ 











$!4*"++$*!ก) 	*)5'$&"%^("*"+ 4.4 









 4.3  +)uv#กก!"#$%"&("*$กก$!I 
# 
! +ก 








45˚ -0.1972 - 0.3978i -0.1194 + 0.1569i -0.1972 - 0.3978i 
135˚ -0.1972 + 0.3978i -0.1972 - 0.3978i 0.1972 + 0.0000i 
225˚ -0.1194 - 0.1569i -0.1972 + 0.3978i -0.1972 + 0.3978i 
315˚ -0.1972 + 0.3978i 0.1972 - 0.0000i -0.1972 - 0.3978i 
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45˚ -7.07 dB  -116.368˚ -14.11 dB 127.27˚ -7.07 dB  -116.368˚ 
135˚ -7.07 dB  116.368˚ -7.07 dB  -116.368˚ -14.11 dB 0˚ 
225˚ -14.11 dB  -127.27˚ -7.07 dB  116.368˚ -7.07 dB  116.368˚ 
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Switched beam 45 degree
Switched beam 135 degree
Switched beam 225 degree
Switched beam 315 degree
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Switched beam (+15 degree)
Switched beam (Center)
Switched beam (-15 degree)
 
 




































Switched beam (+15 degree)
Switched beam (Center)
Switched beam (-15 degree)
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